2À
complexes (Si-Pb) 1 and as E(N 3 ) 2 compounds (Sn, Pb). 5c However, no low-valent, homoleptic group 14 complex has yet been reported. All known binary p-block azides are highly endothermic primary explosives most of which possess exceedingly high electrostatic and friction sensitivities and a propensity to release N 2 . As covalent, N-rich compounds, their isolation is generally challenging and experimental characterisation is limited. 5 In contrast, stability-inducing effects of hyper-coordination and of bulky, weakly coordinating counter ions (WCC) 6 allow many salt-like homoleptic polyazides to be synthesised in bulk and characterised fully, including via X-ray crystallography and IR spectroscopy, 5a owing to azide groups (N 3 ) giving rise to intense bands in the mid-IR region. It has been shown that azide anions (N 3 À )
are able to coordinate to low-valent centres in compounds such as E(L) (N 3 ) and E(L 0 )(N 3 ) 2 , E = Ge, Sn. 3, 4 On the other hand, the stability of low valent molecules, e.g. carbenes, silylenes, germylenes, stannylenes, 7 increases by saturating the electron deficient centre with sterically demanding, electron donating groups, such as N-based C(N ), while at ratios of 1 : 9 and above only bands at 2095, 2064 cm À1 and that of N 3 À were detected. These observations are interpreted tentatively in terms of the formation of mono, di-and triazido complexes. Tin dichloride was subjected to a similar treatment as GeCl 2 (diox) using WCC(N 3 ) and NaN 3 ; however, complete Cl/N 3 exchange requires a larger excess of azide transfer reagent. Similar observations as with 3b were made, including the intermediate rise and decay of a n as (N 3 ) band (2064 cm
À1
) and the ultimate rise of bands of the final product 4b (2081, 2050 cm À1 ) in the expected region between Sn(N 3 ) 6 2À and charge-neutral Sn(II) monoazides (Table S1 ). This process is likely to result in averaged absorption bands weighted by the rotamer population (rotamers may have more than one degenerate, absolute spatial configuration, and inter-rotamer vibrational energy transfer is unaccounted for). Taking account of the theoretical equilibrium mole fractions, absorption intensities and scaled vibrational frequencies, 24 approximate average frequencies of the in-phase and out-of-phase n as (N 3 ) stretches and the qualitative intensity ratios could be determined (Table S1, The Ge-N a bonds of 3b are shorter than those of tetracoordinate Ge(II) azides 2.088(6)-2.094(7) Å (Fig. 1) , longer than those of the homoleptic Ge(IV) azide PPN 2 Ge(N 3 ) 6 (5c , Table S1 , ESI †) and rather within the range of previously investigated, tricoordinate Ge(II) azides Table S1 (ESI †) for exact values. (1.969-2.047(2) Å, Table 1 ). All other bond lengths and angles are close to those of 5c (Table 1 ). The crystallographic structure of Ge(N 3 ) 3 À is consistent with one of the geometries predicted by DFT (vide supra).
Single crystalline needles of 4b were obtained and investigated with the methods used for 3b. ¶ The asymmetric unit of 4b also contains a E(N 3 ) 3 À moiety; however, the packing is at variance with 3b, which allows Sn(N 3 ) 3 À to interact via two long EÁ Á ÁN a bonds and form {Sn(N 3 ) 3 } 2 2À dimers (Fig. 3) . The interaction involves asymmetric m 1,1 -N 3 bridges with short (2.207(3) Å) and long (2.674(3) Å) Sn-N a bonds, the latter being considerably shorter than the sum of the van der Waals radii (3.72 Å). 16 Weak intermolecular interactions have been observed previously between neutral Sn( n Pr 2 ATI)N 3 complexes (vide supra), 4b where a slightly longer SnÁ Á ÁN a bond (2.87 Å) was found. The sum of bond angles involving the bridging N a indicates planarity and effective sp 2 hybridisation. As in the crystal of 3b, the primary E(II)-N a bonds are significantly longer (2.193(3)-2.262(3) Å) than those found in the homoleptic E(IV) azide 6 (2.125 Å). 15 The potential for dimerisation was studied by DFT using the geometry of {E(N 3 ) 2 (m 1,1 -N 3 )} 2 2À in crystalline 4b as a starting point. Optimisation results in separate anions devoid of covalent interionic interactions in the case of Ge(N 3 ) 3 À , whereas a dimeric structure was found for Sn(N 3 ) 3 À that resembles the molecular structure in the crystal. Estimates of the basis set superposition error for the solution phase were obtained from BSSE calculations 26 in the gas phase. After BSSE correction, {Sn(N 3 ) 2 (m 1,1 -N 3 )} 2 2À was found to be at least 4 kcal mol À1 less stable than two monomers, rendering the existence of a dimer in solution highly unlikely. According to differential scanning calorimetry measurements ( Fig. S11 and S12, ESI †), compound 3b decomposes in two exothermic processes with (DH = À270 and À467 J g À1 Scheme 2 Oxidation of the tri(azido) complexes 3b and 5b. 
